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Description 

This invention relates to multiple layer sheet material, packages and methods of making packages. 

More particularly, the invention pertains to laminated sheet materials used for packaging. Sheet materials are com- 
5 monly known for their use in making bags, pouches, and tubes, and the sheet materials of the present invention can be 
used for making any of these types of packages. The description hereinafter will, by way of example only, be addressed 
primarily to sheet materials as they relate to packaging products in lap seamed tubes. 

Laminated sheet materials of the variety disclosed herein, and especially those containing a layer of metal foil, have 
been used for packaging such materials as toothpaste, foods, and certain chemical compounds. These remain certain 
10 products which have not heretofore been packaged in multiple layer sheet materials of the general type disclosed herein 
because of the package's susceptibility to being chemically attacked by the products. Particularly troublesome, and 
addressing now the problem addressed by the inventors herein, are those compounds which use especially volatile, and 
chemically active, materials such as methyl salicylate. 

Conventional sheet materials contain a barrier layer of aluminium foil, and protective, covering, sealing, bonding 
is and the like layers of polymeric materials on both sides of the aluminium foil. It has been found unsatisfactory to package 
products containing methyl salicylate in known sheet materials of this type because methyl salicylate penetrates through 
the intervening polymeric layers and attacks the interfacial adhesion on the product side of the metal foil layer. The attack 
on the metal foil interfacial adhesion is effective to cause delamination of the sheet material, and subsequent failure of 
the package. 

20 There are a number of advantages to the laminated type of sheet material according to the invention over the 
conventionally used packages of metal foil. The conventional tubes of metal foil, which are used for packaging these 
hard-to-hold products, have a number of disadvantages. Among the disadvantages are the thickness of the metal foil 
which is used, and its associated tendency to crack upon repeated flexing. Metal foil tubes are also expensive. While 
such disadvantages have been known for quite some time, there has not, in the past, been a satisfactory substitute 

25 material for use in packaging the hard-to-hold materials such as those containing methyl salicylate. 

Document GB-A-1 464 718 discloses multiple layers sheet materials comprising an aluminium foil layer, a polyvinyl 
alcohol layer, and an adhesive (polyurethane) between said two layers, "mese sheet materials are used in the preparation 
of pasteurised or sterilised packages containing oxygen-sensitive foodstuffs, especially pre-cooked foodstuffs. 

Document GB-A-2 023 088 discloses a squeeze tube which is produced by hollow moulding a melt-extruded multiple 

30 layer sheet material made of ethylene-vinyl alcohol copolymer (EVOH) coated with LDPE layers on both sides, which 
adhere to the core layer of EVOH through a maleic anhydride-modified ethylene-propylene copolymer. It has deforme- 
ability memory property or restoring property, and inter-laminar strength which are necessary for attaining a good squeez- 
ability, and is used for viscous materials, such as dental creams, of which it retains the flavour. 

Document GB-A-2 116 187 discloses a multiple layer sheet barrier material comprising two adhered to each other 

35 layers : 

a) an adhesive layer comprising an anhydride modified polyethylene based resin; 

b) a layer of ethylene vinyl alcohol copolymer (EVOH) having an improved adhesion and used under a variety of 
forms such as films, sheets, containers, bottles or tubes, for a non described variety of purposes. Such multiple 

40 layer sheet material is not intended for packaging especially volatile and chemically active materials such as methyl 
salicylate. 

This document discloses also a method of making a package enclosure made with said multiple layer sheet material, 
wherein one fabricates a multiple layer sheet material comprising a coextruded film structure formed by, for example, 
45 lamination, moulding, coextrusion, extrusion lamination, or coating, comprising at least three layers which comprise an 
adhesive layer containing a polyethylene and an active anhydride component and a layer of ethylene vinyl alcohol copol- 
ymer adhered to said adhesive layer. 

This invention aims to provide multiple layer sheet materials, capable of holding such a chemically active and volatile 
product as methyl salicylate, which sheet materials possess preferably metal foil layers to provide a high barrier to the 
so transmission of product components through the package wall. 

More precisely, the problem to be solved is to incorporate a EVOH layer into the sheet material in such a way that 
the foil interface would be protected from attack by the methyl salicylate over the typical life of the product. 

The object of the invention is a method of making a package or packaging product comprised of a multiple layer 
sheet barrier material, said barrier material being capable of holding volatile component containing hard-to-hold product, 
55 such as one containing methyl salicylate, a method comprising 

a) selecting as materials an ethylene vinyl alcohol copolymer, and an anhydride modified polyethylene based resin, 
characterised in that one selects an EVOH comprising 55 to 72 mole percent vinyl alcohol moieties and in that the 
method comprises then : 
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b) forming a coextruded multilayer sheet comprises of adhered to each other layers of said EVOH and adhesive 
materials by coextruding said materials by a liquid quench or blown tubular coextrusion process to form a coextruded 
tubular film comprised of said layers, said barrier layer (14;514) of EVOH having first and second surfaces, and that 
said EVOH layer has a vinyl alcohol component comprising 55 to 72 mole percent vinyl alcohol moieties, said multiple 
layer sheet material being then capable of holding a volatile hard-to-hold product 

As shown by the tests, tubes made of the sheet barrier material of the invention have a good interfacial adhesion 
after they have stored a methyl salicylate product at up to 49°C. If the alcohol content is below the preferred range, the 
barrier to transmission of a volatile component such as methyl salicylate is reduced, and the layer of ethylene vinyl 
alcohol required to provide an equivalent barrier would have to be undesirably thickened in order to provide the necessary 
level of total barrier to the methyl salicylate transmission. If the vinyl alcohol component is increased above the preferred 
range, the extrusive properties of the ethylene vinyl alcohol copolymer are adversely affected to the point that the extru- 
sion process becomes difficult. Also the adhesive capabilities of the EVOH layer may be adversely affected by increased 
amount of alcohol in the EVOH layer. Additionally, the ethylene vinyl alcohol layer may be undesirably brittle. Clearly, by 
devising a multiple layer sheet material capable of holding products containing methyl salicylate and similar materials 
for the expected shelf life of the product without significant loss of any of the volatile components, resulting changes in 
the product composition are substantially avoided. 

A preferred embodiment of the invention is a sheet material which comprises at least five layers. The first layer is 
comprised of a metal foil, preferably aluminium foil, having a first, primed surface and a second surface opposite the 
first, primed surface. A second layer, of ethylene vinyl alcohol, has a first surface disposed toward the first foil layer and 
a second surface disposed away from the foil layer. A third, adhesive means between the first and second layers adheres 
those layers to each other. A fourth, protective layer is disposed on the second surface of the first or foil layer, to provide 
protection of the foil from physical abuse. A fifth, covering layer is disposed on the second surface of the second or 
ethylene vinyl alcohol layer. Preferably the fifth layer is composed of a heat sealable polymer such as linear low density 
polyethylene. Linear low density polyethylene is a copolymer of ethylene and an cc-olef in containing at least three carbon 
atoms, and is available from, for example, Dow Chemical Company. 

The adhesive means preferably comprises one or more layers of material which are capable of bonding the first 
layer of foil to the second layer of ethylene vinyl alcohol. The adhesive means preferably comprises four separate com- 
ponents. The first component is a layer of ethylene acrylic acid adhered to the first surface of the foil layer through a 
second component which is a primer preferably containing a chromium complexed polyacrylic acid. The second com- 
ponent primer comprises the surface priming on the first layer of metal foil. The third component is an anhydride modified 
polymer containing an olefinic base resin such as a polyethylene or a polyethylene copolymer, especially linear low 
density polyethylene. The third component of the adhesive means is bonded to the first surface of the EVOH layer. The 
fourth component of the preferred adhesive means is a layer of low density polyethylene disposed between the olefinic 
adhesive on the EVOH and the EAA. 

A sixth layer of adhesive is preferably disposed between the second and fifth layers of the sheet material. The ol efinic 
adhesive layer between the second ethylene vinyl alcohol layer and the low density polyethylene layer of the third adhe- 
sive means can be considered a seventh layer of the sheet material. 

In preferred embodiments, the overall thickness of the sheet material is between 0.1 and 0.6 mm. 

With respect to the ethylene vinyl alcohol of the second layer, it is preferred that the vinyl alcohol component comprise 
55 mole percent to 72 mole percent vinyl alcohol moieties, most preferably 60 mole percent to 64 mole percent. 

It is preferred that the fifth or covering layer be polymeric and that the sixth adhesive layer between the second, 
ethylene vinyl alcohol layer and the fifth, covering layer comprise a base polymeric resin, preferably an olefin resin, and 
anhydride comprising active anhydride component equivalent to between about 0.10% and about 0.60% by weight 
maleic anhydride. Preferably, the anhydride modification is between 0.26% and 0.40% (equivalent) of the weight of the 
composition, and most preferably between 0.30% and 0.36% of the overall weight of the composition of the adhesive 
polymer. It is preferred that the composition of the sixth adhesive layer has a melt index at 210°C of between 3 and 9, 
preferably between 5 and 7. Further, in some cases the sixth layer may include, in addition to the base resin and the 
anhydride component, up to 15%, preferably up to 10% of an elastomeric material. 

It is preferred that the polymeric composition of the fifth layer and the base resin of the sixth layer both comprise 
linear low density polyethylene copolymers. 

In preferred embodiments of the invention, the composition of the seventh layer comprises the composition of the 
sixth layer. 

From another aspect a sheet material according to the invention comprises essentially a five layer coextruded film 
containing outer surface layers of low density polyethylene and linear low density polyethylene, a core layer of ethylene 
vinyl alcohol, and adhesive layers, on either side of the ethylene vinyl alcohol layer, intervening between the ethylene 
vinyl alcohol and the respective surface layers. The five layer sheet material of this embodiment corresponds essentially 
to five layers of the previously recited embodiment which contains the metal foil. Those five layers are the five outermost 
layers of the sheet material, which five layers include the surface layer of linear low density polyethylene. The same 
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parameters and limitations as described above apply to the five layer sheet material. That sheet material is made by a 
liquid quench or blown tubular coextrusion process. 

Any of the sheet materials of the invention, including the five layer sheet material, and the more complex sheet 
structure containing metal foil, may be used to make packages for containing chemically active products, and especially 
active products having components having a high level of chemical activity in combination with the high level of volatility 
of at least one component. 

The sheet materials of the invention include a sheet material comprising, from the inside surface thereof in the 
package outwardly a first layer of a polyolefin; a second adhesive layer comprising a polyethylene and about 0.1 0% to 
about 0.60%, preferably about 0.26% to about 0.40% (equivalent) of an anhydride, and having a melt index at 21 0°C of 
between 3 and 9; and a third layer of ethylene vinyl alcohol, the packaging sheet material being functional to retard 
transmission of the volatile component of, for example, methyl salicylate, acetone, acetic anhydride, undecylenic acid, 
ichthamnol coal tar derivative, or polyurethane prepolymer, through the sheet material, sufficient to provide for acceptable 
compositional stability of a volatile component in the product over the normal shelf life of the product. The composition 
of the first layer may, in some cases, be based on propylene. In other cases, it may be based on ethylene. Further, it 
may be based on a combination of ethylene and propylene. Preferably it comprises a copolymer of ethylene and up to 
1 0 % of an alpha olefin, having a carbon chain at least three carbon atoms long, and commonly referred to as linear low 
density polyethylene. 

Another object of the invention is a packaging product, for example a package enclosure or a lid, made with a multiple 
layer material of the invention comprising additionally a metal foil having a primed surface adhered to its adhesive layer 
then a covering means fixed on the other face of the metal foil, and also a polymeric heat sealable protective layer 
adhered to the second surface of the EVOH layer. 

The invention further provides a method of making a package, usable to obtain the previous package enclosure 
made with said multiple layer sheet material, wherein one fabricates a multiple layer sheet material comprising a coex- 
truded film structure comprising at least three layers which comprise an adhesive layer containing a polyethylene and 
an active anhydride component and a layer of ethylene vinyl alcohol copolymer adhered to said adhesive layer, charac- 
terised in that it comprises the following steps : 

a) fabricating a sheet material by adhering a first layer of a covering material to a second layer of metal foil and, on 
a primed surface of said foil opposite the said first layer, adhering, by use of intervening adhesive means said 
coextruded film structure including a heat sealable protective layer on the surface of the coextruded structure oppo- 
site said foil layer said EVOH layer having a vinyl alcohol component comprising 55 to 72 mole percent vinyl alcohol 
moieties and the coextruded film structure being between 0.035 mm and 0.30 mm thick and preferably between 
0.05 mm and 0.25 mm thick; 

b) fabricating the sheet material into a package enclosure by bringing portions of said sheet material in facing 
relationship and heat sealing contiguous portions thereof, leaving a side or end of said package open; 

c) placing a product in the package; and 

d) closing the said side or end of the package, to complete the fabricating, filling, and sealing of the package. 

Said method comprises fabricating the sheet material into a package enclosure by forming for example a tube 
comprising a lap seal, and with one end or even both ends of the tube open, and further placing a product in the package 
and closing and sealing the one end (or both ends) to complete the fabrication, filling, and sealing of the package. The 
adhesive layer comprises preferably about 0.10 % to about 0.60 %, more preferably about 0.26 % to about 0.40 % 
anhydride (equivalent); the adhesive layer having a melt index, at 210°C, of between 3 and 9. 

In fabrication of typical packages, portions of the sheet material are folded onto each other in a tubular configuration 
in formation of a lap seam, wherein an upper surface of an underlying layer is in facing contact with a lower surface of 
an overlying layer. A seal is fabricated by means of heating the sheet materials such that the upper surface of the 
underlying layer is bonded to the lower surface of the overlying layer. 

In another construction useful in making packages of sheet material of the invention, the same general container 
shape may be fabricated using fin seals wherein portions of the same surface are brought into facing contact with each 
other to make the closure seals. 

In still other cases, the sheet material may be used in combination with other sheet structures to fabricate less than 
the entire package structure. In these cases, the sheet material of the invention is typically seen as a closure, cover, or 
other type of lid material which is bonded to a second, and different packaging sheet material, such as a preformed rigid 
tray. 

Another way of considering the invention is that it provides, in two layers, one of ethylene vinyl alcohol and the other 
of the anhydride modified polyethylene composition, preferably linear low density polyethylene, a composite barrier struc- 
ture capable of holding products having one or more of the recited hard-to-hold components. 

Packages according to the invention are entirely satisfactory and are preferred for packaging products having volatile 
components. Especially the packages made with the sheet structures containing the metal foil layer are desirably used 
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for packaging products which have, in their composition, components which exhibit both the properties of high levels of 
chemical reactivity and high levels of volatility, or which are sensitive to exposure to light. 

Embodiments of the invention will now be described by way of non-limitative examples in the following description 
which is to be read in conjunction with the accompanying drawings, in which: 

FIGURE 1 is a cross-section through one sheet material according to the invention; 
FIGURE 1 A shows a corss-section through a prior art sheet structure; 

FIGURE 2 shows a side-view of a typical tube package made with sheet materials according to the invention; 

FIGURE 3 is a cross-section of the tube taken at 3-3 of FIGURE 2; 

FIGURE 4 is a cross-section of a typical fin-sealed package according to the invention; and 

FIGURE 5 is a cross-section of a less complex multiple layer film according to the invention. 

Referring to FIGURE 1 , there is seen a cross-section of sheet material 10 representative of a sheet material of the 
invention. With respect to preventing the transmission of volatile product components through the packaging sheet mate- 
rial, it is important in some embodiments to provide a layer of metal foil 12 which serves as a barrier to transmission of 
many components. The interfacial adhesion on the product side of metal foil 1 2, however, is susceptible to being attacked 
by the more chemically aggressive components of some of the material which may be packaged. Thus it is important 
in some cases to provide protective materials between the metal foil layer 12 and that surface which in the package, is 
an interior surface in contact with the product. 

With respect to protecting the interfacial adhesion at metal foil layer 12, there is provided, in the FIGURE 1 embod- 
iment, a layer 1 4 of ethylene vinyl alcohol (EVOH), a layer 1 6 of linear low density polyethylene (LLDPE) on the surface 
of the sheet material, and a layer 18, between layers 14 and 16, of an adhesive polymer having a base resin of linear 
low density polyethylene and an anhydride modification. 

Between the EVOH layer 14 and foil layer 12, there is provided a second adhesive layer 20, an adhesive layer 22 
of ethylene acrylic acid (EAA) or ethylene methacrylic acid (EMAA), and a layer 24 of a low density polyethylene (LDPE) 
interposed between layers 20 and 22. A chromium complexed primer, shown as layer 26 between foil layer 1 2 and layer 
22 improves the adhesion between the foil and layer 22. A second layer 28 of EAA or EMAA is on the other surface of 
foil layer 12, and serves as a bonding site for the adjacent layer 30 of LDPE. 

Layer 32 of LDPE is on the outside surface of the sheet material, and layer 34 of pigmented low density polyethylene 
is adjacent layer 32. Layer 36 of paper is bonded to LDPE layers 30 and 34 by primer, shown as layers 38 and 40, of 
polyethylene imine (PEI) primer. 

FIGURE 2 shows a tube package 42 made with the sheet material 10 of the invention. Sheet material 10 is used 
especially to make the sidewalls 44 of the tube. The sidewall 44, made from sheet material 10, is used in combination 
with the head 46 and the cap 48 in fabrication of the tube package. 

FIGURE 3 shows a cross-section of the tube of FIGURE 2; and especially shows the typical method of joining the 
edges of the sheet material in fabricating the lap seam 50 which is formed along the length of the tube in joining the two 
edges of the sheet material to each other. FIGURE 3 also shows the positioning of the packaging sheet material 10 of 
the tube relative to the product 52 contained therein. 

FIGURE 4 shows a cross-section of an alternate construction for packages of the invention. In the construction 
illustrated in FIGURE 4, the closure of facing elements of the packaging material is made by means of fin seals 54, 
rather than by lap seals as at 50 in the tube of FIGURE 3. 

While the embodiments shown in FIGURES 1-4 are characteristic of the preferred embodiments of the invention, 
there is also seen to be novelty and utility in a simpler depiction of the invention as shown in the sheet structure of 
FIGURE 5. With respect to the numbering of FIGURE 5, the lasttwodigits of the layer numbers in FIGURE Scorrespond 
to the two digit numbers given for similar layers in FIGURE 1 . Thus layer 514 is EVOH. Layer 516 is LLDPE. Layer 518 
is an adhesive comprising a base resin of LLDPE and an anhydride modifier. Layer 519 is a covering layer over layer 
51 4, and is provided primarily for the purpose of physically protecting the EVOH in layer 51 4, though layer 51 9 may also 
serve other functions as well. 

Returning now to FIGURE 1, and a detailed discussion of how each of the layers participates in the functioning of 
the sheet materials and packages of the invention. As stated earlier, the invention seeks to provide sheet materials and 
packaging which are capable of successfully holding aggressive products, and especially those which have volatile and 
chemically active components. An especially hard to hold material is methyl salicylate. As a starting point directed toward 
solving the problem of packaging products containing methyl salicylate, the prior art sheet material shown in FIGURE 
1 A was used to package a product containing methyl salicylate. As shown by the labeling of the layers in FIGURES 1 
and 1 A, the prior art sheet material of FIGURE 1 A was identical to the upper layers of FIGURE 1 of the instant invention. 
Specifically, the layers common to both FIGURE 1 and FIGURE 1 A are layers 12, 22, 26. 28. 30, 32. 34, 36, 38 and 40. 
When a methyl salicylate product was packaged in tubes made from sheet materials of FIGURE 1 A, the sheet material 
showed attack at the foil interface, evidenced by delamination of the sheet material, resulting in failure of the package 
to hold the product. 
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It appeared that the failure of the package was related to attack on the interfacial adhesion between foil layer 12 
and EAA layer 22/primer 26. Thus began the search for a means to protect the foil interface from attack by the methyl 
salicylate. After substantial amounts of testing and evaluation, it was discovered that a single layer film of EVOH provided 
what appeared to be an acceptable barrier to the transmission of methyl salicylate. And thus began the attempt by the 
Applicant to incorporate the EVOH into the sheet material in such a way that the foil interface would be protected from 
attack by the methyl salicylate. To that end, experimental sheet materials were made incorporating the EVOH into the 
sheet material. 

With respect to the layers between foil layer 12 and the outside layer 32 of the sheet material, there is no particular 
criticality to the sequence or composition of those layers in obtaining the foil-protecting barrier properties important to 
the sheet material herein. That composite of layers is shown with respect to its preferred structure. Rather, the structuring 
of the sheet material on that outer side of foil layer 12 is independent of the structuring with respect to providing the 
barrier function for protecting foil layer 12 from attack by the product. Those outer layers serve such purposes as pro- 
tecting foil layer 12 from physical abuse from outside the package, for providing bulk or body to the film, for graphics, 
color, etc., and other means for effecting the appearance of the package. Thus their selection is made by the sheet 
material designer independent of the objective of protecting the foil interface from attack by chemicals in the contained 
product 52. Thus, in the search for a means to protect the foil interface from attack by the components of the product, 
various materials were added to the base prior art sheet material shown in FIGURE 1 A for the purpose of providing a 
barrier functional for the protective purpose intended. 

Since it had been discovered that EVOH by itself serves as a functional barrier to the transmission of methyl sali- 
cylate, an initial attempt was made to provide a layer of EVOH between the metal foil layer 12 and the product. To this 
end a five layer film, coextruded by the cast coextrusion process, was laminated to the inner layer (22 of the base sheet 
structure represented by the prior art structure of FIGURE 1 A). The coextruded film which was laminated at layer 22 
was as follows: 



The adhesive on both sides of the EVOH was Admer NF-500 ®, an anhydride modified adhesive material based on 
LLDPE. The EVOH had a vinyl alcohol content of 66 mole percent. The five layer coextruded film was 0.09 mm. thick. 
The EAA layer of the five layer coextruded film was bonded to the EAA layer corresponding to layer 22 in FIGURES 1 
and 1 A. This film provided good adhesion at the foil layer, with fair adhesion between the EVOH layer 1 4 and the adhesive 
layers. The film delaminated at the EVOH/adhesive interface when methyl salicylate-containing product was stored in a 
package made with it. In another variable, an additional layer of LLDPE was added to the inside surface of the package. 
This structure, too, was not able to hold the methyl salicylate-containing product. 

In another series of tests, oriented polyester was incorporated into thef ilm in combination with the EVOH coextrusion. 
In this experiment, the EAA layer 22 was omitted. A layer of oriented polyester 0.01 2 mm thick was adhesive laminated 
directly to layer 12 of the foil using polyester urethane curing adhesive. The same five layer coextruded film was then 
adhesively laminated to the polyester using a second polyester urethane curing adhesive. Finally a layer of EAA was 
attached to the LLDPE surface of the coextruded film to complete the sheet structure for the trials. The final structure 
of the sheet material was as follows: 



outer /foil/4l47/polye©ter/5133/EAAyADH/EV0H/ADH/LLDPE/EAA 



EAA/ADH/EVOH/AD H/LLD P E 



(Experiment W) 






site 



(Experiment X) 



A second, similar structure was made using a third polyester urethane curing adhesive, as follows: 



outer /foil/7900/polye8ter/7900/EAA/ADH/EV0H/ADH/LLDPE/EAA 






site 



(Experiment Y> 



6 



EP0 321 172 B1 



These materials also failed to successfully hold the methyl salicylate product. 

While the initial testing of EVOH had indicated that it provided a good barrier to transmission of methyl salicylate, 
the initial attempts to incorporate EVOH into the sheet material and thereby provide functional protection for the foil layer 
1 2 had failed to live up to their expectations. Thus the pursuit of the solution then headed in a direction away from EVOH. 
5 Additional sheet materials were made with polyester, which had also, in separate tests, shown a good barrier property 
for methyl salicylate. These too failed. Attempts were made with certain epoxies. These too failed. 

Improvement was finally obtained with a coextruded structure fabricated by the tubular water quench coextrusion 
process. The structure was 0.09 mm. thick, and was arranged as follows: 



10 LDPE/Adh 220/EVOH/Adh 220/LLDPE (Experiment AW) 

The LDPE and EVOH layers were each 20% of the thickness. The two adhesive layers were each 10% of the 
thickness. The LLDPE layer was 40% of the thickness. The adhesive 220 was a low density polyethylene based adhesive 
containing about of 0. 1 4% maleic anhydride, according to the manufacturer. 
is After storage testing with a methyl salicylate product, the packaging material had a peel strength of about 335 grams 
per cm. width. 

A still strong packaging structure was made using the following five layer structure, coextruded by the tubular water 
quench process. 



20 LDPE/Adh 550/EVOH/Adh 550/LLDPE. (Experiment AX) 

The overall 5-layer structure was 0.09 mm. thick. The LLDPE was about 40% of the thickness. The EVOH and 
LDPE were each about 20%, and the Adh. 550 layers were each about 10%. These five layers represent layers 24 
(LDPE). 20, 14, 18, and 16, respectively and in order, in FIGURE 1 . The LDPE side of the coextruded film was corona 
25 treated in line with the coextrusion process, and was subsequently extrusion laminated to the foil using EAA layer 22 
0.05 mm. thick as the laminant. 

Tubes were made with this sheet structure, filled with product containing methyl salicylate and storage tested for up 
to 3 months at up to 49°C. The tubes wer 1 .9 cm. diameter, 6.7 cm. in length. The tubes were tested periodically, and 
at the end of the test, for interlayer adhesion, and for seal integrity along longitudinal lap seam 50. The testing showed 
30 that the lap seam remained in good condition, and the sheet material could not be separated at any interface between 
the foil layer 1 2 and the product contact LLDPE layer 1 6. 

Experiment AX was repeated as Experiment "AX-2" but the corona treatment was done out-of-line between the 
extrusion fabrication process and the extrusion lamination process. 

Additional experiments were then conducted to further define the invention. Five layer structures representing layers 
35 24, 20, 14, 18 and 16 were coextruded, with the same thicknesses as in Experiment AX, except as noted, in an air 
quenched tubular coextrusion process, generally described as "blown extrusion." Table 1 shows these additional struc- 
tures, with processing and structural differences indicated. 

Each 5-layer coextruded structure was extrusion laminated to the base sheet as illustrated in FIGURE 1 , using 0.05 
mm. of EAA as the extrusion laminant, except as noted, all as previously described for Experiment AX. The base sheets 
40 in Experiments W, AT, and AU differed slightly from the others, but the differences were inconsequential to the results 
of the experimental testing for peel strength and lap seam integrity. The laminated base sheets were formed into lap 
seamed tubes as in FIGURES 1 and 3. Samples of the tubes filled with the methyl salicylate product were stored at 
different temperatures, typically 23°C, 41 °C., and 49°C. The tubes were examined periodically for interfacial adhesion 
and lap seam integrity. Table 1 shows the results of the most severe test, namely at 49°C, except for Experiment AX-2 

45 



50 



55 
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which represents 41 °C. storage. 
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The coextruded film can be as little as about 0.035 mm. thick, up to about 3 mm. thick, with a preferred range of 
about 0.05 mm. to about 0.75 mm. Flexible films are preferably up to about 0.25 mm or 0.30 mm thick. 
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The maleic anhydride content as reported herein is determined using Fourier Transform Infrared Spectroscopy. 
Samples are prepared by pressing the polymer pellets at 190° C and 27.6 MPa for 2 minutes to produce a film approx- 
imately 0.15 mm. thick. The infrared spectrum in the region around 1 790 cm" 1 is measured for each film and the absorb- 
ance of the 1 790 band is recorded. The thickness of each sample film is measured and the ratio of absorbance at 1 790 

5 to thickness of the film is compared to a calibration curve produced using maleic anhydride standards. 

Throughout this teaching, the anhydride content is taught in terms of the maleic anhydride content, since the pre- 
ferred anhydride is maleic anhydride. It is contemplated that other anhydrides will function similar to maleic anhydride, 
so long as the layer composition contains an amount of active anhydride which is equivalent to the amount of anhydride 
contained in the recited amounts of maleic anhydride. 

10 Sheet materials of the invention are capable of holding products containing active carboxy or sulfoxy groups, such 
as methyl salicylate, acetic anhydride, acetone, undecylenic acid, ichthamnol, and polyurethane prepolymers. 

The fabrication of the sheet material of FIGURE 1 requires some laminating processing. However, to the extent 
coextrusion processing can be used, the cost of the fabrication can be minimized. It is seen to be especially desirable 
to coextrude the 5-layer substructure comprising layers 14, 16, 18, 20, and 24. The specific materials for the several 

15 layers are chosen, within the family of resins disclosed for each recited layer, such that they will have rheological prop- 
erties compatible with the coextrusion process. In that regard, it is desirable that the compositions of adhesive layers 
18 and 20 have melt indexes, at 210°C, of between 3 and 9, preferably between 5 and 7. 

A preferred process for coextrusion of the 5-layer substructure is a liquid quench coextrusion process, and preferably 
tubular water quench. The quench water temperature may be as high as 60°C, but is preferably lower, such as 30°-35°C. 

20 Another, less preferred, process is the blow tubular coextrusion process wherein the extrudate is cooled by a gaseous 
medium such as room temperature air. 

The outer surface of the LDPE layer which is to become layer 24 in the assembled sheet material is preferably 
corona treated in line with the coextrusion process, to a level of about 0.42-0.48 mN (42-48 dynes). The sheet material 
of FIGURE 1 is then assembled by lamination of the 5-layer coextruded film to the previously formed laminate (as seen 

25 in FIGURE 1 A) by combining the two subassemblies by heat and pressure in a hot nip. 

In a less preferred process variation, the corona treatment may be omitted at the coextrusion step, and performed 
at another time prior to lamination, such as inline with the hot nip lamination. However, this treatment process is less 
efficient than the preferred in-line treatment at the coextrusion step. 

The EVOH of layer 14 has an ethylene content of not more than 45%, but of at least 28%, most preferably at least 

30 32%. While higher levels of ethylene in the EVOH make the composition more flexible and pliable, at least a part of the 
barrier property appears to be provided by the vinyl alcohol content, and thus at least 55% vinyl alcohol is necessary 
with a maximum vinyl alcohol content of about 72%, preferably about 64%, such that the EVOH composition will have 
facile processability in the extrusion process. Layer 20 is an adhesive composition having the capability to adhere EVOH 
layer 14 to LDPE layer 24. While it is desirable to have the composition of layer 20 be the same as the composition of 

35 layer 18, and same is most economical in provision of coextruded films as shown in FIGURE 5, adhesive layer 20 may 
be selected to have a different composition. For example, adhesive layer 20 may have a lower anhydride modification 
level than layer 18, or it may have a different base resin composition such as LDPE, and especially different rheological 
properties, in order to improve its adhesion to layer 24. 

Layer 26 is a primer which is applied to foil layer 12 in order to enhance the adhesion of the foil to the coextruded 

40 film. A preferred primer is the conventionally known chromium complexed polyacrylic acid primer. The EAA layer 22 
serves the primary adhesion function between foil layer 12 (through primer layer 26) and LDPE layer 24 of the five layer 
coextruded film. 

We refer now to the layers on the outside of the sheet structure from foil layer 1 2, and namely those layers between 
foil layer 12 and LDPE layer 32. While those layers are conventional in that they are used as the outer layers in conven- 
es tional sheet materials used for making squeezable tubes, a discussion of their purpose and function will aid in under- 
standing the overall sheet structures of the preferred embodiments. Layer 28 provides an adhesive function to the foil 
similar to that of layer 22. LDPE layer 30 provides an adhesive function between layer 28 and paper layer 36, through 
PEI primer layer 38. PEI primer layer 40 is also functional in providing enhanced adhesion between paper layer 36 and 
LDPE layer 34. Typically, layer 34 is pigmented in order to give a desired color and appearance to the outer surface of 
so the package. Finally, LDPE layer 32 is clear and provided the outer and glossy surface of the package. 

The outer composite substructure, between layers 28 and 32, provides bulk, appearance, protection of foil layer 12 
from physical abuse, and may provide some stiffness or other desirable physical properties to the package. Thus the 
substructure, including layers 30 and 32, and all the layers in between, could be replaced with other materials comprising 
one or more layers which provide the desirable functions and properties for the specific product application contemplated. 
55 Turning now to FIGURES 2-4, it is seen that the sheet material shown in FIGURE 1 may be used in fabrication of 
a tube having a lap seam 50 extending longitudinally along its length. The lap seam is formed by folding a portion of the 
sheet material onto itself such that a portion of an outside surface layer 32 on an underlying edge of the sheet material 
is in facing relationship with a portion of an inside surface layer 16 on an overlying portion of the sheet material at the 



18 



EP0 321 172 B1 



location which forms the lap seam 50. The facing portions of the sheet material are then heated and pressed together 
such that the polymeric materials in the facing portions flow and bond to form the desired lap seam 50 as shown. 

FIGURE 4 shows the cross section of another exemplary package made according to the invention. In this embod- 
iment of the packages of the invention, portions of the sheet material 10 are brought into facing relationship to each 
5 other with the layer 16 of the corresponding facing portions toward the inside of the enclosure. Heat seals are then 
fabricated about contiguous portions of the facing portions of the sheet material to make the indicated fin seals 54 seen 
at FIGURE 4. 

FIGURE 5 shows a less complex embodiment. This embodiment of the invention is useful where the extremely high 
barrier properties of the foil layer are not necessarily needed. Without the requirement for the foil layer, it is seen that 
10 the sheet material can be substantially less complex. Indeed, if covering layer 519 is polymeric, it is possible to make 
the sheet material at FIGURE 5 by a one step process of coextrusion. 

The functional barrier properties of the sheet material of FIGURE 5 are generally provided by the EVOH layer 51 4, 
especially concerning barriers to transmission of oxygen and methyl salicylate. Layer 516 provides a substantial barrier 
to the transmission of moisture, having a moisture vapor transmission rate of no more than about 0.9 grams/645 erro- 
rs 24 hours at 1 00% relative humidity, preferably no more than 0.9 grams/ 645 cm* " 24 hours. The composition of layer 
51 6, as in layer 16, is preferably based on an olefin polymer or copolymer. A preferred olefin is an ethylene, as polymer 
or copolymer, but the composition may, alternatively, be based on propylene, butylene (including polyisobutylene) or a 
combination of the above; or other alpha olefins having a primary monomer containing at least three carbon atoms. 
The composition of covering layer 51 9 may be selected with respect to its capability to serve as a barrier to trans- 
20 mission of a selected material. Its primary function, however, is usually that of protecting EVOH layer 514 from physical 
abuse when it is used as the outside layer of the package, and from physical attack by the components of the product 
when it is used toward the inside of the package from layer 514. Indeed, covering layer 51 9 may include a multiple layer 
structure including another adhesive layer, such as an adhesive polyethylene, especially a linear low density polyethyl- 
ene, containing at least about 0.10%, preferably at least about 0.13%, most preferably at least about 0.20% maleic 
25 anhydride equivalent, adjacent EVOH layer 514, which represents the same anhydride criteria as for layers 18, 51 8, and ■ \-v 

20. 519 may include other layers of materials which serve to protect or modify, or otherwise enhance, or make more • 
effective, the properties of the EVOH. To that end, and especially with respect to using layer 516 toward the inside of 
the package, the sheet material of FIGURE 5 is seen to be useful for packaging a variety of products which benefit from 
the barrier properties of EVOH, yet require substantial levels of adhesion between adhesive layer 51 8 and EVOH layer 
30 514. 

For purposes of this invention, it is necessary that the EVOH has a vinyl alcohol content of at least 55%, preferably 
at least 60%, in order to provide the primary barrier property to impede the transmission of the methyl salicylate product & 
toward foil layer 12. % 
It is seen from the previous discussion that adhesive layer 1 8 includes a chemically modifying component of anhy- & 

35 dride for provision of chemical bonding to the EVOH. It may also incorporate therein a material which provides for physical - . ? 

bonding as by a tackifying resin, such as one of the elastomers, which provides for a physical bonding property through ■ . • $; 

tackiness. Typical of elastomers which may be incorporated into layer 1 8 are polyisobutylene, one of the styrene-blocked 
olefin copolymers such as styrene butadiene styrene copolymer or styrene ethylene butylene styrene copolymer, one 
of the diene modified olefins or rubbers such as ethylene propoylene diene monomer terpolymer, an ethylene propylene 

40 copolymer such as ethylene propylene rubber, or the like. While low levels of elastomer additive will provide an advantage 
in some cases, usually 3% to 5% additive is needed in order to provide a discernible functional improvement And while 
up to 25% additive may be used in some cases, usually there is no advantage in using more than 1 5%, so that is normally 
a practical upper limit. Layer 20 may be likewise modified. 

Most preferred anhydride levels are about 0.26% to about 0.40%. Levels of 0.37% to 0.60% are acceptable for layers 

45 18 and 20. but are not especially preferred. Layer 24 of LDPE is compatible with being adhesively bonded to layer 22 
in an extrusion lamination process, as well as to bonding to the adhesive composition of layer 20 in the coextrusion 
process. Layers 22 and 24 could be combined, or their compositions could be changed, so long as they provide the 
desired adhesion, or the compatiblization of the adhesiveness between EVOH layer 14 and foil layer 12. Thus layer 24 
could be EAA instead of the preferred LDPE, and layer 22 could be EMAA instead of the recited EAA; whereby it is seen 

so that various combinations of materials could provide the desired adhesion. 

Thus it is seen that the sheet materials provide the capability to package chemically aggressive products, including 
products containing highly volatile components, in flexible tube structures which are less subject to stress cracking, and 
are desirable for providing improved packaging structures. 

55 Claims 

1 . A method of making a package or packaging product comprised of a multiple layer sheet barrier material , said barrier 
material being capable of holding volatile component containing hard-to-hold product, such as one containing methyl 
salicylate, the method comprising : 
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a) selecting as materials an ethylene vinyl alcohol copolymer, and an anhydride modified polyethylene based 
resin, the EVOH comprising 55 to 72 mole percent vinyl alcohol moieties and the method comprises then : 

b) forming a coextruded multilayer sheet comprised of adhered to each other layers of said EVOH and adhesive 
5 materials by 

(i) coextruding said materials to form a coextruded tubular film comprised of said layers, said barrier layer 
(14;514) of EVOH having first and second surfaces, and 

10 (ii) slitting the coextruded tubular film to form said coextruded multilayer sheet, 

c) laminating the coextruded multilayer sheet to other layers, e.g. to another multilayer sheet comprised of a foil 
layer (1 2;26) and an outer covering layer, e.g. (32) protective of the foil layer, by adhering the coextruded adhe- 
sive layer to one of said other layer, e.g. to the foil layer by use of adhesive means to form a laminated multilayer 

is barrier sheet, 

d) fabricating the package from the laminated multilayer barrier sheet such that the coextruded adhesive layer 
and EVOH layer are to the product side of the package, 

20 characterized in that the coextruded multilayer sheet comprised of adhered to each other layers of said EVOH and 
adhesive materials is formed by a liquid quench or blown tubular coextrusion process. 

2. A method according to claim 1, wherein said anhydride modified polyethylene based resin comprises an active 
anhydride component equivalent to between 0.20 and 0. 60% by weight maleic anhydride. 

25 

3. A method according to any of claims 1 and 2, wherein said vinyl alcohol component of said EVOH layer (14;514) 
comprises 55 mole to 64 mole percent vinyl alcohol moieties. 

4. A method according to any of claims 1 to 3 wherein the layer of metal foil (12) is provided with a primed first surface 
30 which is adhered by said adhesive layer (20), and a second surface, 

5. A method according to claim 4, wherein the primed first surface of said metal foil (1 2) is provided with a chromium 
complexed primer (26), improving the adhesion between the foil (12) and the adhesive layer (20). 

35 6. A method according to any of claims 4 and 5, additionally comprising providing an ethylene acrylic acid (EAA) or 
ethylene methacrylic acid (EM A) adhesive layer (22) between said primed metal foil (12 and 26) and said anhydride 
modified adhesive layer (20). 

7. A method according to claim 6, further comprising coextruding a layer (24) of low density polyethylene (LDPE) on 
40 said anhydride modified adhesive layer (20), and positioning said layer (24) in said laminate multilayer barrier sheet 

between said layer 20 and said layer 22. 

8. A method according to claim 7 including and corona treating the layer (24) of LDPE prior to effecting the laminating 
step. 

45 

9. A method according to claim 8, further comprising coextruding a polymeric protective layer (16) adhered to the 
second surface of the EVOH layer (14) to the product side of said layer.a second anhydride modified polyethylene 
based adhesive layer (18) between the EVOH layer (14) and the polymeric protective layer (16) adhering them to 
each other, said anhydride modified layer (18) comprising an active anhydride component equivalent to between 

so 0. 1 0% and 0.60% maleic anhydride. 

1 0. A method according to any of claims 1 to 3, comprising coextruding a protective layer (1 6;51 6) of polyolef in adhered 
by said anhydride modified adhesive layer (18;518) and disposed toward the second surface of said EVOH layer 
(14:514) to the product side of said EVOH layer. 

55 

11. A method according to claim 10, further comprising coextruding a covering layer of olefin (24;519) adhered to the 
first surface of said EVOH layer (14; 514) 
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12. A method according to claim 11, additionally comprising coextruding a second anhydride modified polyethylene 
based layer (20) between said covering layer (24:519) and said EVOH layer (14;514), said second anhydride mod- 
ified polyethylene based layer (20) comprising an active component equivalent to between 0. 1 0% and 0.60% maleic 
anhydride. 

5 

1 3. A method according to any of claims 8 to 1 2, wherein the protective layer (1 6:51 6) is linear low density polyethylene 
(LLDPE) or low density polyethylene (LDPE). 

14. A method according to any of claims 2 and 9, wherein said active component of each said anhydride modified 
w polyethylene based layer (18,20,518) is equivalent to between 0.26% and 0.40% by weight maleic anhydride. 

15. A method according to any of claims 1 to 12 and 14, wherein the polyethylene based resin of each said anhydride 
modified polyethylene based layer (1 8,20:51 8) is a low density polyethylene (LDPE) or a linear low density polyeth- 
ylene (LLDPE). 

15 

1 6. A method according to any of claims 1 to 1 5, wherein the composition of each said anhydride modified polyethylene 
based layer (18,20;518) has a melt index at 210°C. of between 3 and 9. 

17. A method according to any of claims 1 to 7, and 9 to 16. including coextruding a protective layer (24) of LDPE 
20 adhered to the first surface of said EVOH layer (14), and corona treating layer (24) of LDPE prior to effecting the 

laminating step. 

18. A method according to any of claims 8 and 17, wherein said anhydride modified layer (18,20:518) includes 3% to 
5%, e.g. 3% to 15%, of a tackifying resin selected from the group comprising polyisobutylene, styrene block olefin 

25 copolymers, and diene modified olefins or rubbers. 

19. A method according to any of claims 1 and 6 wherein the coextrusion step includes coextruding a five layer sheet 
comprised of the barrier layer (14) of EVOH having the adhesive layer (20) on the first surface thereof, a layer (24) 

of LDPE on the adhesive layer (20), a layer ( 1 8) of an anhydride modified polyethylene based resin adhesive material » 
30 comprising an active anhydride component equivalent to between 0.20% and 0.60 % by weight maleic anhydride 
on the second surface of barrier layer (1 4) to the product side of the layer (1 4), and a polymeric protective layer (16) 
of LDPE or LLDPE adhered to said adhesive layer (10), and wherein the method also includes corona treating said 
layer (14) prior to effecting the laminating step. 

35 20. A method according to claim 19 wherein said anhydride modified layer (18,20:518) includes 3% to 25%, e.g. 3% to f 
1 5%, of a tackifying resin selected from the group comprising polyisobutylene, styrene block olefin copolymers, and , 
diene modified olefins or rubbers. 

21. A method according to claim 19, wherein the protective layer (16:516) comprises an olef inic polymer selected from 
40 ethylene polymers and copolymers, propylene polymers and copolymers, including polyisobutylene, and combina- 
tions of the above polymers and copolymers. 

22. A method according to any of claims 18 to 21, including sealing in the package a product comprising a volatile 
component selected from methyl salicylate, acetic anhydride, acetone, undecylenic acid, ichthamnol, and poly- 

45 urethane prepolymers. 

23. A method according to any of claims 18 to 22, wherein the fabricating step includes 

a) fabricating the laminated barrier sheet material into a package enclosure by bringing portions of said sheet 
so material in facing relationship and heat sealing contiguous portions thereof, leaving a side or end of said package 

open; 

b) placing a product in the package; and 

c) closing the said side or end of the package, to complete the fabricating, filling, and sealing of the package. 

55 24. A method according to claim 23. wherein the packaged product contains a component capable of attacking the 
interfacial adhesion between the metaJ foil layer (12) and the intervening adhesion means (22;24). 

25. A method according to any of claims 23 and 24, wherein the fabrication step (b) either comprises forming a sachet 
or pouch structure with fin or lap seams (54), or comprises forming a tubular structure with a lap seal (50). 
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Patentanspruche 

1. Verfahren zur Herstellung einer Packung oder eines Verpackungserzeugnisses aus einem Mehrschichtbogen- 
Sperr material, wobei das Sperrmaterial geeignet ist, eine fluchtige Komponenten zuruckzuhalten, die in einem 
schwer zurGckhaltbaren Produkt enthalten ist, wie z. B. einem Produkt, das Methylsalicylat enthait. wobei das Ver- 
fahren den folgenden Schritt umfaBt: 

a) als Materialien ein Ethylen-Vinylalkohol-Copolymer (EVOH) und ein Harz auf Basis eines anhydridmodifi- 
zierten Polyethylens auszuwahlen, wobei das EVOH 55 bis 72 Mol-% Vinylalkohol-Einheiten aufweist, und das 
Verfahren ferner folgende Schritte umfaBt: 

b) einen coextrudierten Mehrschichtbogen zu erzeugen, der aus aneinander haftenden Schichten aus EVOH 
und Klebstoffen besteht, indem 

(i) die genannten Materialien coextrudiert werden, urn eine coextrudierte, schlauchfOrmige Folie zu erzeu- 
gen, die aus den genannten Schichten besteht, wobei die Sperrschicht (1 4; 51 4) aus EVOH eine erste und 
eine zweite Oberf lache aufweist, und 

(ii) die coextrudierte, schlauchf6rmige Folie aufgeschnitten wird, urn den coextrudierten Mehrschichtbogen 
zu erzeugen, 

c) den coextrudierten Mehrschichtbogen auf andere Schichten zu laminieren, z. B. auf einen weiteren Mehr- 
schichtbogen, der aus einer Folienschicht (12; 26) und einer aufieren Uberzugsschicht, z. B. (32) zum Schutz 
der Folienschicht, zusammengesetzt ist, indem der coextrudierte Mehrschichtbogen durch Verwendung von 
Klebmitteln auf eine der anderen Schichten, z. B. die Folienschicht, aufgeWebt wird, urn einen laminierten Mehr- 
schicht-Sperrbogen zu erzeugen, 

d) die Verpackung so aus dem laminierten Mehrschicht-Sperrbogen anzufertigen, daB sich die coextrudierte 
Haftschicht und EVOH-Schicht auf der Produktseite der Verpackung bef inden, 

dadurch gekennzeichnet, daB der coextrudierte Mehrschichtbogen, der aus aneinander haftenden Schichten aus 
EVOH und Haftmaterialien besteht, durch ein Schlauchfolien-Coextrusionsverfabren erzeugt wird, bei dem mit einer 
Flussigkeit gekuhft wird oder das als Blasformen ausgefuhrt wird. 

2. Verfahren nach Anspruch 1 , wobei das Harz auf Basis eines anhydridmodif izierten Polyethylens eine aktive Anhy- 
drid-Kbmponente aufweist, die aquivalent ist zu 0,20 bis 0,60 Gew.-% Maleinsaureanhydrid. 

3. Verfahren nach einen der Anspruche 1 und 2, wobei die genannte Vinylalkohol-Komponente der EVOH-Schicht (14; 
514) 55 bis 64 Mol-% Vinylalkohol-Einheiten aufweist. 

4. Verfahren nach einem der Anspruche 1 bis 3, wobei die Schicht aus Metallfolie (12) mit einer grundierten ersten 
Oberfiache, auf der die genannte Haftschicht (20) haftet, und einer zweiten Oberfiache versehen ist. 

5. Verfahren nach Anspruch 4, wobei die grundierte erste Oberfiache der Metallfolie (12) mit einer Grundierung (26) 
mit einem Chromkomplex versehen ist, die die Haftung zwischen der Folie (1 2) und der Haftschicht (20) verbessert. 

6. Verfahren nach einem der Anspruche 4 und 5, bei dem zusatzlich eine Haftschicht (22) aus Ethyl en- Acrylsaure 
(EAA) Oder Ethylen-Methacrylsaure (EM A) zwischen der grundierten Metallfolie (12 und 26) und der anhydridmo- 
dif izierten Haftschicht (20) vorgesehen ist. 

7. Verfahren nach Anspruch 6, bei dem ferner eine Schicht (24) aus Polyethylen niedriger Dichte (LDPE) durch Coex- 
trusion auf die anhydridmodifizierte Haftschicht (20) aufgebracht wird und die Schicht (24) in dem laminierten Mehr- 
schicht-Sperrbogen zwischen der Schicht (20) und der Schicht (22) angeordnet wird. 

8. Verfahren nach Anspruch 7, bei dem die LDP E-Schicht (24) vorgesehen ist und einer Coronabehandlung unterzogen 
wird, bevor der Laminierschritt erfolgt. 

9. Verfahren nach Anspruch 8, dar ferner die Coextrusion einer Polymer-Schutzschicht (16), die an der zweiten Ober- 
fiache der EVOH-Schicht (14) an der Produktseite der genannten Schicht haftet, einer zweiten Haftschicht (18) auf 
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der Basis von anhydridmodifiziertem Polyethylen zwischen der EVOH-Schicht (14) und der Polymer-Schutzschicht 
(16), die sie aneinanderHebt. umfaBt, wobei die anhydridmodif izierte Schicht (1 8) eine aktive Anhydrid- Komponente 
aufweist, die aquivalent ist zu 0,10 bis 0,60 % Maleinsaureanhydrid. 

10. Verfahren nach einem der Anspruche 1 bis 3, das ferner die Coextrusion einer Polyolefin-Schutzschicht (16; 516) 
umfaBt, die durch die anhydridmodif izierte Haftschicht (18; 518) haftet und an der zweiten Oberflache der EVOH- 
Schicht (14; 514) auf der Produktseite der EVOH-Schicht angeordnet ist. 

1 1 . Verfahren nach Anspruch 1 0, das ferner die Coextrusion einer Polyolef in-Uberzugsschicht (24; 51 9) umfaBt, die an 
der ersten Oberflache der EVOH-Schicht (14; 514) haftet. 

1 2. Verfahren nach Anspruch 1 1 , das zusatzlich die Coextrusion einer zweiten Schicht (20) auf der Basis eines anhy- 
dridmodif izierten Polyethylens zwischen der Uberzugsschicht (24; 519) und der EVOH-Schicht (14; 514) umfaBt, 
wobei die Schicht (20) auf der Basis eines anhydridmodifizierten Polyethylens eine aktive Komponente aufweist, 
die aquivalent ist zu 0,10 bis 0,60 % Maleinsaureanhydrid. 

13. Verfahren nach einem der Anspruche 8 bis 12, bei dem die Schirtzschicht (16; 516) aus linearem Polyethylen mit 
geringer Dichte (LLDPE) oder aus Polyethylen mit geringer Dichte (LDPE) besteht. 

14. Verfahren nach einem der Anspruche 2 und 9, bei dem die aktive Komponente jeder Schicht (18, 20; 518) auf der 
Basis eines anhydridmodifizierten Polyethylens aquivalent zu 0,26 bis 0,40 Gew.-% Maleinsaureanhydrid ist. 

1 5. Verfahren nach einem der Anspruche 1 bis 12 und 14, wobei das Harz auf Pdyethylenbasis von jeder Schicht (18, 
20; 518) auf der Basis eines anhydridmodifizierten Polyethylens ein Polyethylen niedriger Dichte (LDPE) oder ein 
geradkettiges Polyethylen niedriger Dichte (LLDPE) ist. 

16. Verfahren nach einem der Anspruche 1 bis 15, wobei die Zusammensetzung jeder Schicht (18, 20; 518) auf der 
Basis eines anhydridmodifizierten Polyethylens einen Schmelzindex von 3 bis 9 bei 210 °C hat. 

17. Verfahren nach einem der Anspruche 1 bis 7 und 9 bis 16, das die Coextrusion einer LDPE-Schutzschicht (24), die 
an der ersten Oberflache der EVOH-Schicht (14) haftet. und eine Coronabehandlung der LDPE-Schicht umfaBt. 
bevor der Laminierschritt erfolgt. 

18. Verfahren nach einem der Anspruche 8 und 17, wobei die anhydridmodif izierte Schicht (18, 20; 518) 3 bis 25 %, z. 
B. 3 bis 15 %, eines Webrig machenden Harzes enthalt, das unter Polyisobutylen, Styrolblockolefincopolymeren, 
dienmodif izierten Olefinen und Kautschuken ausgewahlt ist. 

1 9. Verfahren nach einem der Anspruche 1 und 6. wobei der Coextrusionsschritt die Coextrusion eines Funfschichtbo- 
gens einschlieBt, bestehend aus der EVOH-Sperrschicht (14) mit der Haftschicht (20) an ihrer erster Oberflache, 
aus einer LDPE-Schicht (24) auf der Haftschicht (20), einer Schicht (18) aus einem Klebmaterial aus einem Harz 
aus einem anhydridmodrfizierten Polyethylen, das eine aktive anhydridmodrfizierte Komponente enthalt, die aqui- 
valent zu 0,20 bis 0,60 Gew.-% Maleinsaureanhydrid ist, auf der zweiten Oberflache der Sperrschicht (14) auf der 
Produktseite der Schicht (1 4), sowie einer Polymer-Schutzschicht (1 6) aus LDPE oder LLDPE, die an der Haftschicht 
(18) haftet, und wobei das Verfahren ebenfalls die Coronabehandlung der Schicht (14) einschlieBt, bevor der Lami- 
nierschritt erfolgt. 

20. Verfahren nach Anspruch 19, wobei die anhydridmidrf izierte Schicht (18, 20; 518) 3 bis 25 %, z. B. 3 bis 15%, eines 
Webrig machenden Harzes enthalt, das unter Polyisobutylen, Styrolblockolefincopolymeren, dienmodif izierten Ole- 
finen und Kautschuken ausgewahlt ist 

21 . Verfahren nach Anspruch 1 9, wobei die Schutzschicht (1 6; 51 6) ein Olef in-Polymer enthalt, das unter Ethylen-Poly- 
meren und -Copolymeren, Propylen-Polymeren und -Copolymeren einschlieBlich Polyisobutylen sowie Kombina- 
tionen der obengenannten Polymere und Copolymere ausgewahft ist. 

22. Verfahren nach einem der Anspruche 18 bis 21, das das EinschlieBen eines Produkts in der Packung umfaBt, das 
eine fluchtige Komponente enthalt, die unter Methylsalicylat. Essigsaureanhydrid. Aceton, Undecylensaure, 
Ichthamnol und Polyurethan-Prepolymeren ausgewahlt ist. 

23. Verfahren nach einem der Anspruche 18 bis 22, des folgende Herstellungsschritte umfaBt: 
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a) Anfertigen von Verpackungshullen aus dem laminierten Sperrbogenmaterial, indem Abschnitte des Bogen- 
materials einander gegenuberliegend angeordnet werden und aneinanderstoBende Abschnitte unter Warme- 
einwirkung verschlossen werden, wobei eine Seite Oder ein Ende der Verpackung offengelassen wird; 

b) Einbringen eines Produkts in die Verpackung, und 

c) VerschlieBen dieser Seite Oder dieses Endes der Verpackung, um das Herstellen, Fiillen und VerschlieBen 
der Verpackung zu vollenden. 

24. Verfahren nach Anspruch 23, wobei das verpackte Produkl eine Komponente enthalt, die in der Lage ist, die Grenz- 
flachenhaftung zwischen der Metallfolienschicht (12) und den eingesetzten Klebmitteln (22; 24) anzugreifen. 

25. Verfahren nach einem der Anspruche 23 und 24, wobei der Herstellungsschritt (b) die Erzeugung einer Kissen- 
oder Beutelstruktur mit Schrag- Oder Uberlappungsnahten (54) oder einer schlauchfflrmigen Struktur mit einer Uber- 
lappungsnaht (50) umfaBt. 

Revindications 

1 . Proc6de permettant de fabriquer un emballage - ou un produit pour emballage - constitue d'un mattriau de barrage 
en feuille a couches multiples, ledit materiau de barrage 6tant capable de confiner un produit difficile a confiner 
contenartt un constituant volatil, tel qu'un produit contenant du salicylate de mtthyle, le proctde consistant a : 

a) choisir comme materiaux un copolymere tthylene-alcool de vinyle et une rtsine a base de polyethylene 
modifie par anhydride, I'EVOH comportant 55 a 72 % en moles de fractions alcool de vinyle et le proctde 
consistant ensu'rte a : 

b) former une feuille multicouche coextrudte constitute de couches adhtrant entre elles desdits materiaux 
EVOH et adhtsif, en 

(i) coextrudarrt lesdits materiaux pour former une pellicule tubulaire coextrudte constituee desdites cou- 
ches, ladite couche de barrage (14; 514) en EVOH posstdant une premise et une deuxteme faces, et en 

(ii) fendant la pellicule tubulaire coextrudte pour former ladite feuille multicouche coextrudte, 

c) contrecoller la feuille multicouche coextrudte sur d'autres couches, par exemple sur une autre feuille multi- 
couche constitute d'une couche en feuille mttallique mince (12; 26) et d'une couche exterieure de couverture 
- par exemple (32) protegeant la couche en feuille mttallique mince -, en faisant adherer la couche d'adhtsif 
coextrudee a I'une desdites autres couches - par exemple a la couche en feuille mttallique mince - a I'aide d'un 
moyen d'adherence, afin de former une feuille de barrage multicouche stratifite, et 

d) fabriquer I'emballage a partir de la feuille de barrage multicouche stratif i6e, de telle fa$on que la couche 
d'adhtsif et la couche d'EVOH coextrudtes soient dispostes du cdte produit de I'emballage, 

caract6ris6 en ce que la feuille multicouche coextrudte constituee de couches adherant entre elles desdits mate- 
riaux EVOH et adhtsif est formte par un processus de coextrusion tubulaire avec trempe par liquide ou souff lage. 

2. Proc6de seion la revendication 1 , dans lequel ladite rtsine a base de poly&hylfcne mod'rfit par anhydride comporte 
un constituant anhydride actif tquivalant a une proportion d'anhydride maltique comprise entre 0,20 et 0,60 % en 
poids. 

3. Proctde selon la revendication 1 ou la revendication 2, dans lequel ledit constituant alcool de vinyle de ladite couche 
d'EVOH (14; 514) comporte 55 a 64 % en moles de fractions alcool de vinyle. 

4. Proctde selon I'une quelconque des revendications 1 a 3, dans lequel la couche en feuille m&allique mince (12) 
est pourvue d'une premiere face revetue d'une couche primaire d'accrochage, a laquelle adhere ladite couche 
d'adhtsif (20), et d'une seconde face. 
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5. Precede selon la revendication 4, dans lequel la premiere face, rev§tue d'une couche primaire d'accrochage, de 
ladite feuille metallique mince (12) est pourvue d'une couche primaire d'accrochage (26) complexee au chrome, 
qui ameliore I'adherence entre la feuille metallique mince (12) et la couche d'adhesif (20). 

5 6. Procede selon la revendication 4 ou la revendication 5, consistant en plus k prevoir, entre ladite feuille metallique 
mince revgtue d'une couche primaire d'accrochage (12 et 26) et ladite couche d'adhesif modif ie par anhydride (20), 
une couche d'adhesif (22) k base d'6thylene-acide acrylique (EAA) ou d'ethylene-acide methacrylique (EMA). 

7. Procede selon la revendication 6. consistant en outre k coextruder une couche (24) de polyethylene k basse densite 
10 (LDPE) sur ladite couche d'adhesif modifie par anhydride (20) et k disposer ladite couche (24), dans ladite feuille 

de barrage multicouche stratH iee, entre ladite couche 20 et ladite couche 22. 

8. Procede selon la revendication 7, comportant le traitement corona de la couche (24) de LDPE avant la realisation 
de Tetape de contrecollage. 

15 

9. Procede selon la revendication 8, consistant en outre k coextruder une couche polymere de protection (1 6), adherant 
k la deuxieme face de la couche d'EVOH (14) du cdte produit de ladite couche, et une deuxieme couche d'adhesif 
k base de polyethylene modifie par anhydride (18), disposee entre la couche d'EVOH (14) et la couche polymere 
de protection (1 6) et faisant adherer celles-ct entre elles, ladite couche modif iee par anhydride (1 8) comportant un 

20 constituant anhydride actif equivalant k une proportion d'an hydride maleique comprise entre 0,10 et 0,60 %. 

10. Procede selon Tune quelconque des revendications 1 k 3. comportant la coextrusion d'une couche de protection 
(16; 516) en polyolefine, adherant par llntermediaire de ladite couche d'adhesif modifie par anhydride (18; 518) et 
disposee en regard de la deuxieme face de ladite couche d'EVOH (14; 514), du cdte produit de ladite couche 

25 d'EVOH. 

11. Procede selon la revendication 10, consistant en outre k coextruder une couche de couverture en polyolefine (24; 
519) adherant k la premiere face de ladite couche d'EVOH (14; 514). 

30 12. Procede selon la revendication 1 1 , consistant en plus k coextruder une deuxieme couche k base de polyethylene 
modifie par anhydride (20) entre ladite couche de couverture (24; 519) et ladite couche d'EVOH (14; 514), ladite 
deuxieme couche k base de polyethylene modifie par anhydride (20) comportant un constituant actif equivalant k 
une proportion d'anhydride maleique comprise entre 0,10 et 0,60 %. 

35 13. Precede selon I'une quelconque des revendications 8 k 12, dans lequel la couche de protection (16; 516) est du 
polyethylene lineaire k basse densite (LLDPE) ou du polyethylene k basse density (LDPE). 

14. Procede selon la revendication 2 ou la revendication 9, dans lequel led it constituant actif de chacune desdites 
couches k base de polyethylene modifie par anhydride (1 8, 20; 51 8) equivaut k une proportion d'anhydride maleique 

40 comprise entre 0,26 et 0,40 % en poids. 

15. Procede selon I'une quelconque des revendications 1 k 12 ou selon la revendication 14, dans lequel la resine k 
base de polyethylene de chacune desdites couches k base de polyethylene modifie par anhydride (18, 20; 51 8) est 
un polyethylene k basse densite (LDPE) ou un polyethylene lineaire k basse densite (LLDPE). 

45 

1 6. Procede selon I'une quelconque des revendications 1 & 1 5, dans lequel la composition de chacune desdites couches 
k base de polyethylene modifie par anhydride (18, 20; 518) possede un indice de fluidite k l'6tat fondu, k 210 °C, 
compris entre 3 et 9. 

so 17. Procede selon I'une quelconque des revendications 1 k 7 ou 9 k 16, comprenant la coextrusion d'une couche de 
protection (24) en LDPE, adherant k la premiere face de ladite couche d'EVOH (14), et le traitement corona de la 
couche (24) de LDPE avant la realisation de Tetape de contrecollage. 

18. Procede selon la revendication 8 ou la revendication 1 7, dans lequel ladite couche modifiee par anhydride (18, 20; 
55 518) content 3 k 25 %, par exemple 3 6 15%, d'une resine lui conferant un caractere pegueux, choisie dans le 
groupe constitue par le polyisobutylene, les copolymeres k base d'olef ine(s) dont la chaTne content des alternances 
de styrene et les polyolef ines ou caoutchoucs k modification dienique. 
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1 9. Proc6d6 selon la revendication 1 ou la revendication 6, dans lequel l'6tape de coextrusion comporte la coextrusion 
d'une feuille k cinq couches compos6e de la couche de barrage (14) en EVOH, qui possede sur sa premiere face 
la couche d'adhesif (20), d'une couche (24) de LDPE disposSe sur la couche d'adhesif (20), d'une couche (18) 
dispos6e sur la deuxieme face de la couche de barrage (14), du cdte produit de la couche (14), et constitute d'un 
materiau adhesif en resine k base de polyethylene modif i6 par anhydride comportant un constituant anhydride actif 
equivalant k une proportion d'anhydride maieique comprise entre 0,20 et 0,60 % en poids, et d'une couche polymfcre 
de protection (16) en LDPE ou LLDPE adh6rant k ladite couche d'adhesif (18), le proc6d6 comprenant par ailleurs 
le traitement corona de ladite couche 24 avant la realisation de l*6tape de contrecollage. 

20. Precede selon la revendication 19, dans lequel ladite couche modif t6e par anhydride (18, 20; 518) contient 3 k 25 
%, par exemple 3 & 15 %, d'une r6sine lui conf6rant un caractere pegueux, choisie dans le groupe constitu6 par le 
polyisobutyiene, les copolymeres k base d'oief ine(s) dont la chaine contient des alternances de styrene et les poly- 
oiefines ou caoutchoucs k modification dienique. 

21. Proc6d6 selon la revendication 19, dans lequel la couche de protection (16; 516) est constituee d'un polymere 
oiefinique choisi dans le groupe compose par les polymeres ou copolymeres k base d'ethyiene, les polymeres ou 
copolymeres k base de propylene, le polyisobutyiene et les combinaisons des polymeres ou copolymeres ci-dessus. 

22. Proc6de selon Tune quelconque des revendications 1 8 & 21 , comprenant le confinement hermetique, dans I'embal- 
lage, d'un produit comportant un constituant volatil choisi dans le groupe constitu6 par le salicylate de methyle, 
I'anhydride acetique, 1'acetone, I'acide und6cyienique, I'ichthamnol et les pr6polymeres du polyurethane. 

23. Proc6d6 selon I'une quelconque des revendications 1 8 k 22, dans lequel retape de fabrication consiste k : 

a) transformer le materiau - sous forme de feuille de barrage strat'rf i§e - en un volume d'emballage, en amenant 
face k face des parties dudit materiau en feuille et en thermosoudant des parties contiguSs de ce dernier, tout 
en laissant ouvert(e) un c6t6 ou une extremite dudit emballage, 

b) placer un produit dans I'emballage et 

c) fermer ledit c6te ou ladite extremite de I'emballage, pour achever la fabrication, le remplissage et le scellement 
de I'emballage. 

24. Proc6d6 selon la revendication 23, dans lequel le produit embalie contient un constituant susceptible d'attaquer 
I'adherence interfaciale entre la couche en feuille metallique mince (12) et le moyen d'adherence interm6diaire (22; 
24). 

25. Proc6d6 selon la revendication 23 ou la revendication 24, dans lequel l'6tape de transformation (a) ou bien consiste 
k former une structure du type berlingot ou sachet possedant des soudures k bord plat ou k recouvrement (54), ou 
bien consiste k former une structure tubulaire possedant une soudure k recouvrement (50). 



26 



BEST AVAILABLE COPY 

EP0321 172 B1 




27 



EP0321 172 B1 



BEST AVAILABLE COPY 




52 

FIG. 4 
FIG. 3 




FIG. 5 



28 



